INTRODUCTION
Poisoning by Senecio brasiliensis (popular names: "maria mole" and flower of souls) frequently occurs in cattle in southern Brazil. It was first described in cattle by Tokarnia & Döbereiner (1984) and later by Méndez et al. (1987) , Barros et al. (1987) , and Driemeier et al. (1991) . Other species of this gender were also described as poisoning for cattle: Senecio cisplatinus, S. heterotrichius, S. selloi, S. leptolobus (Barros et al. 1987 , Méndez et al. 1987 , S. tweediei , S. oxyphyllus (Karam et al. 2004) , and S. madagascariensis (Cruz et al. 2010 , Karam et al. 2011 , Stigger et al. 2014 .
Due to the low palatability of this plant, cattle poisoning is generally observed when they undergo extreme hunger and voluntarily ingest the plant in the field . Adult cattle, such as dairy cows, are the most affected, because they remain in the property for a longer time (Basile et al. 2005) . In Santa Catarina state, the forms of ingesting this plant are quite variable and associated with cattle management in the field; it is more frequently observed in dairy cattle.
The objective of this study was to identify the main forms of ingestion of Senecio brasiliensis and evaluate the epidemiologic and clinical-pathological aspects of this plant in the cattle. This study identified the different forms of ingestion of Senecio brasiliensis in cattle, diagnosed by the Animal Pathology Laboratory at CAV-UDESC, in the state of Santa Catarina, Brazil. A retrospective evaluation from 1987 to 2016 showed that ingestion has occurred voluntarily due to the presence of the adult plant in native field and/or involuntary, due to the presence of the plant in hay and silage, provided in the trough together with other pastures or by contamination in grain residues. These different forms of ingestion demonstrate the importance of epidemiologic investigation in the diagnosis of seneciosis. 
MATERIALS AND METHODS
The present study retrospectively evaluated epidemiologic and clinical-pathological data of the poisoning outbreaks by Senecio brasiliensis in cattle occurred in the coverage area of the Animal Pathology Laboratory (LAPA) of the "Universidade do Estado de Santa Catarina" (CAV-UDESC) from 1987 to 2016. This study includes the outbreaks diagnosed through clinical evaluation, necropsy, and histologic examination performed by the LAPA team as well as the samples of histologic evaluation sent to the laboratory by veterinarians. Fragments of the organs were collected, fixed in 10% buffered formalin, routinely processed, and stained with the hematoxylin and eosin (HE). Data on epidemiology, clinical sign observations, and necropsy findings were collected during the visits to the property where the poisoning outbreaks by S. brasiliensis occurred, and they complemented by information obtained from the farm owners and veterinarians.
RESULTS
From 1987 to 2016, 177 necropsies were performed from 41 outbreaks, of which 17 were diagnosed through necropsy and histologic examination performed by the Animal Pathology Laboratory team and 24 were diagnosed through histologic examination of the samples sent to laboratory by veterinarians. The outbreaks occurred in following municipalities in Santa Catarina state: Lages, Otacílio Costa, Chapecó, Xanxerê, São José do Cedro, Treze Tílias, Água Doce, Campos Novos, Joaçaba, Itaiópolis, Benedito Novo, and Tubarão. The necropsy distribution of the 41 seneciosis outbreaks is illustrated in Figure 1 .
The morbidity verified in the 17 outbreaks followed up by the LAPA team varied from 10 to 65%, with lethality of 100%. In the 24 outbreaks with diagnosis performed in the samples received by the LAPA, there was no information regarding the number of cattle affected and the form of ingestion of the plant. The data on the different forms of plant ingestion and the number of deaths in the outbreaks followed up at the LAPA are shown in Table 1 . Figure 2 and 3 shows Senecio brasiliensis in alfalfa hay and in harvested pasture.
The clinical signs observed during the visits to the property include diarrhea, apathy, anorexia, progressive emaciation, and rectal tenesmus and prolapse. Aggressiveness, incoordination, walking in circles, and photosensitization were sometimes observed in animals with little pigmentation. In an outbreak in which only calves were affected, the animals also presented constipation.
At necropsy, the most frequently observed clinical signs included liver with reduced size, hardened, yellow or dark, whitish striations, distended gallbladder with thickened wall, and abdominal cavity edema at the abomasum and mesenteric submucose. At microscopy, the main lesions were found in the liver, and were characterized of proliferation of biliary ducts, megalocytosis, fibrous tissue proliferation in various degrees, fatty degeneration, and sometimes, at the nervous system, astrocyte degeneration and moderate spongiosis.
DISCUSSION
The largest number of cases of poisoning by Senecio brasiliensis diagnosed by the LAPA occurred from 2000 to 2008. Although by that time this plant had already been widely studied and its poisoning effect had been demonstrated (Tokarnia & Döbereiner 1984 , Barros et al. 1987 , Méndez et al. 1987 , Driemeier et al. 1991 , many producers continued to ignore its effects on cattle.
At that time, the state of Santa Catarina began to gain importance in the national milk production scenario, and today it is the fourth milk producer of the country (IBGE 2017) . With the increase in productivity and the need for greater feeding availability, soil management for pasture ended up favoring the occurrence of S. brasiliensis. According to Pereira et al. (2011) , this plant is mainly observed in native fields where there is no adequate management. In the present study, of the nine outbreaks resulting from voluntary plant ingestion, only two occurred in native fields, and one of them occurred through ingestion of the young plant. The octhers seven outbreaks occurred through ingestion of the adult plant in areas of oat and ryegrass pasture, differently from the poisoning situation observed by Barros et al. (1987) and Méndez et al. (1987) .
In Brazil, there are few reports on the accidental consumption of this plant, ). Due to the characteristic of being frequently present in the cropped pasture, In Santa Catarina state, because S. brasiliensis is frequently present in harvested pasture, it became a contamination source when it is cut together with the pasture and supplied to the cattle in the trough, or, when associated with hay and/or silage, and/or dry grain residues. Even after drying, the plant does not lose its toxicity (Méndez et al. 1987 , Méndez et al. 1990 , Méndez & Riet-Correa 2008 . Poisoning by S. brasiliensis in cattle in Santa Catarina state, due to management diversity, can occur at any time of the year. This can be explained because, in Santa Catarina state, cattle farming generally occurs in small properties where harvested pasture is frequently used in winter and/or summer when the soil needs to be de-compacted, which favors the spread of S. brasiliensis. The seasonal spread of S. brasiliensis is also favored when the cattle are fed mechanically harvested pasture supplied in the trough, as well as hay, silage and dry grain residues, which can be used at different times of the year.
S. brasiliensis poisoning diagnosis was confirmed by the pathological clinical condition and observation of the plant consumed in the pasture and/or present in feed such as pre-dried alfalfa, oat and ryegrass, and residues of corn grain.
The seneciosis outbreaks followed up in the present study show that the cattle are exposed to different forms of ingestion of S. brasiliensis. This emphasizes that, in order to obtain the correct diagnosis and take prophylactic measures, accurate epidemiologic evaluation is essential.
CONCLUSION
Senecio brasiliensis poisoning in cattle in Santa Catarina state was observed due to voluntary ingestion, by hunger, of the adult plant, involuntary ingestion of the young plant in highly contaminated pastures, and/or ingestion of contaminated dry plant residues in hay, silage, grain, and pasture supplied to cattle in the trough.
